We calculate the exact Landau-Zener (LZ) transition probabilities for a qubit with arbitrary linear coupling to a bath at T = 0 (K). The bath causes time-dependent relaxation of the qubit; dephasing has little or no influence. Applications include circuit QED [1, 2] and adiabatic quantum computation. A qubit undergoing LZ transitions is a robust "bath detector" [3] . 
II. Introduction: Landau-Zener transitions
Exactly solvable dynamics (Fig. 1b) , rare in driven quantum mechanics. Transition probability 
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How does P ↑→↓ (∞) change when the qubit couples to a bath at T = 0 (K)?
Expect effects of bath-induced dephasing ∝ cos θ and relaxation ∝ sin θ. 
III. Method and "
Hamiltoniañ Hm,n(t ) involves the time-independent matrices W ± mn as given in Ref. [3] , 
Selection rule (∀θ):
2. Qubit-bath entanglement [1] : 
IV. Transverse coupling (θ
As for an isolated qubit! 
VI. Gauging a quantum heat bath [3]
Central result: Exact transition probability for arbitrary bath coupling:
which involves the reorganization energy E 0 = ħ 4π ∞ 0 dω J (ω)/ω. Gauging: measure E 0 and S ⇒ fix parameters of spectral densities J (ω). 
Idea: vary ∆ to find ∆ min for which P ↑→↓ (∞) is minimal. ∆ min gives E 0 and P 
